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1JJ iJ£ 


Sf 


3M 


JEBS/ 2t&& X3 

E 1A, IB, IBP. 1C, ID, IE, IF a 1FP1 g US OH 2J§ S|5§“a CUE! 01X1 SIESSS £Alol=, 
ei£x9“I|2l 11AI01I21 JHSfBSE; 

E 2A, 2AP, 2B, 2C, 2D, 2E a 2EP3 HI 5! Ml (HI a*! SI5!§ga 0IE1 01X] SI5SSS £A|$1E, S1E 
3“xhhj ;hi c B3E; 

E 31 a g«OHAi Alg# 4= °1 1 ELH0IIA1 3 til XI = ^§5§21 aat $A|S1= OH®fE; 

E 4^ a af g01 | ojsh ahEill “IH2J §0112J glia §E1EIHS1 £A|SI£ Egn = ; 

e 5A a see lEia oiei oixi EEi £xitie, e s3oil ati s-Exiigxia 2H«Fe2E; 

E 6A, 6B, 6BP, 6C, 6D, 6E, 6F a 6FP1 g ISOil 2J*t 35*5^21 SIESSt £Al5lE, HExfi^SI 
a Cll 1 AUDI a ?H^fB2E; 

E 7 a 81 E 1ALHAI IFa SIE^BOfl atH S012 SlExl¥Si2! E 2A LHXI 2Ea HI 2 Ml OH at! SI5 
asR aoia a-Esi^snu an m tsti*! soia ana ass eaisi^ es 
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12: p'a-Afg 
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15: §31 
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25: XI XI015 
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302: Ail El (susceptor) 


901,911: M 171 HI 


902,912: 

HI 271 HI 

904,914: 

S!EH1# 

906,916: 

g 57112 

908,918: 

2HIS5E1 71 HOE gE 


902,913: SEJSa 
905,915: 32# 
907: SHIHIM 
tJ2J gt! 


333 23 


333 33 


330/ 3 oft: 3 J 3Of3 32J/^ 

a °-«s gi-£i)|PHF0|i, gEI, g-ggxl, *£§71 HI 5 g Sg B55S3 H|2!8E=E808 §381 Ahg 
as gsHi57«a Hisgg, □ 5 hi8e? 8= Ehsi«3 7 eb a#5£Hi3 27Hoiga 5Mas ieise 
S SS3 ^tllt! £!SHI57ia 71125308 St!- 210IEE. 

S!£il57|g &!£HI?IOia, S!£HI7I5. gSHIShH Sa 3I'£5 aSTil °iO-. £ i!3a 3§3 

9I8HA1, g£HI57|y 2 e!£HIS§3 01 SolA1 &!Ei8£Xh7h **§301 SiE 210IU-. S!£HI±XE7E ** 
§371 2°J 5EH3 211 SggEh 

0121- iTS S!EHI57Hg08E 3 2 3508 9!£HI#3 7E£! 21E SiCh. 0121- ITS gEHRXHt OhEHOII 
57118| 32t!Ch. 32353 BagSigSjSsa **§7I3£ SOI(Seniconductor on insulator)7l35 

M 1El ifaxi Siaoi, 153 SiggtlSl H|2|8h^C1l 1E| AES3E 33SI7I508A1E £3 4 £E 
01 El 7hX| 59lgS 7I-XI7I HHS-CHI SE£ 2^XES01I 388 0108 CH«> 2^?7E t H §IX| 5EE. ^. S0I7I3 
3 0|gg2MAH. 


(1) M2HI1EI7I- gO|8E2 2g§fE7E 7h§; 


(2) CHgAh§l_H§0| £|CHg; 


(3) 5SS1TOI 3532 2^4h7h 7E5; 

W i AHarsj- -a. ois.. 

(5) 2HAI3S gXliy 4= Sis.' 

(6) g-°j-4HHI 3t! BgSS^STIIallE e?hX|2:E17E 7IS: 

13 °S|§0I 2CHSCK 

t!S, a=§ 37HS 5-213383:2h 0R381 HI 5,371,0372: SS08E OEEHOfl 
8hg S!EHI578a HISggOI 782301 SiCh. 


328EE g5S§3 ?d| 


01 gg08 38h2, HIE^ggEHIlOl Eh=!#9108 **§32 £ 3233 Ah0|08 =2 XIXI7I52E g 
532, 0101 Aj QSlSOI Oils08 38H 711711! EE. 01 g-gs. S0I#3 3R!)853g0| ¥ICHB 21, 
S0I#3 l§15g£3 X|§8E= 2101 S0I5 21, S0I#3 S2SS50I 53:5 21, TSSAIOil 2712 
IRAhga §-xl7F 33at!- 21, 4=gS2M108A1 IOO|31§EJJhXia SO 1 SR 1)8g9108 CHS8A1 =35 
5*101 388 71l27hgg 21 S3 gOIIAI ^ICHB 210IEE. 

£5. 35M 17HS 9-1025942 gSOII 2101 Ai, 3El371 JEN*011 £2^3 78 CHI £ 2iE Sil 55 
AI7U1 »yS3S 5SSI-2, 01 »yS308 Q-SISS SSSI-2, QAI dlDS§2-3§3# «Sol-2, 
71XI7IS2I 1233 ?HAH^HAI gt!SI-2, 23 CI-SUsS HI714I-S 782g-g3 HI21HQ. 01 gg08 
asl-2, UI2S 2^Fa Altl°A|5||BS A|-go||A1 Ai3£MS|-3 ££5h2, St! »yg08 ^oH S23S 

a gscHixitni §351-78 Hioim" 4 yen, Qgsa-a 3=33 a his- 4= siD2 §1-3 shr a 

D. 2S. 571 5308 a512, SOISIIOliHl 71128R L1I08 t! 5a 3EIS7I&0I idiaa, 

713-ga 81-uy 25, 20L Olls'OII 2jsH iSSQK 

[D-E1-A1, 3=5 37HS 7-3028892 =a0)| aCHAI, 3EIS7|5a £3£0| S0l?|0|ffll X1l28Fy g33 
7S 281-2 Si Eh 01 ggs, Qg§§§ 712 HI 17liia 571 EES 3 #508 UIER32-3§2Ei8#S 
^S8!2. 571 Hia=3Bl§gEi1l#3 HI 271*112 12#3 7H7H88A) g^t! E|-S1#01IA1 571 
HI 17IS82 HI 27IHia ?OT3 E2I81-3 3£01 MEI812. HI 17|i1ia £23 1381-78 88A1 El-AI E!= 
1SS ^§81-2 SS2S 01501X1 £Eh 01 g“08 a8|-2, HI 171 HI71- 3213X1 S!2 M2EIHM 
SO I °JI 013 HI S S§ 08 A1 9.R88A1 AhS^" 5 2101, 78235^3 01S2S XI ^ 5 Si3, St! HI£S 
S£ Bash'S' 5 £Eh. 


330/ O/mJlXoft: J/i£3 JfJB 

2E1U, £ ITS a araws. HI 17IB0| gaaoi t!5 sat! 2 sat! (y3)£25EHS li-ee 
LHXI ££2. HI 17153 7«Ah=S 5 SiS3 7«§8h7|08 gat! *1EISg£ CHS £§3 lag t!ChE 
213 3-25SEE. 

St! QSl#/7IE!71l2a a3(H£i)OI 32 HI 1715a 7HAh§3 78t!W 5 SiEh. 
a g-gsj c^tho M , 7|i c hg jH-feSoE^lOU gat! ERSES x-IEIggOi at« XiSiMS gSHI5781 HI 
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esis ssi hibsiscii 5Q. 

s i3?i cis ggs, n i7i5ii xii 27ixiis4Ei da«si?y sa5HAi, sei t ms £24 ehs 
LrERH»l 515 S£xll5.XS5 HIE SSI HIB815 01 21Q. 

B ITS 5 E OS HI 17IB1 HI 271 H135E1 BEIS * HI DIB®! ClSis/7l£!-71l245 a 

It 5EAI7U1 HI 17I5S II dlXISOII 5WIS10I HAfSlT 4 2711 315 S£il^HI3 HIE SSI HI 
£8153 21Q. 


J? 5^ 

B ITS Oil 2J3I-2. 4171 55 2 QE 55S, SEHI7I35 501E 3Hi2| £2^011 E2S1 HlOfU 
4 55 251 S71S gj71#t S4815 52, 01 47115 £2t 01 §71=5 5DH5C1 3711 ClBi! 
2131-5 5g. 143 C15t#4M QStll S45HA1 HI 171 at 5UI315 IS, 471 HI 17IHI21 HI 
271 ait 4 I ’7I dlDBltOI 2^08 91x1515 C1SBEHI71 gCHXIEt 2S515 £g, 471 C15!#a 
55E1 471 CUBExlIl 12315 £gt 715! S4EHIBXH5 HlESSt HISSaS-W 34SC1. 

B 35011 5312 ES, SExOB, 01 &-S.X8 7! SJ-4011 143 BlgSExUS 2 01 23 g BE ill #4 
Oil *145 ClBliaB 015013 BEX8 5X871 HIB£ID1; 

471 BSgBEHIiS OilIII 6 g M 44S08 588 143 #01 Dl: 

47| CISisS A1S cm sjzvoj Qg£i 715! §?45 33 «££ 0I5O12C1. 

0131, B Hgi 45E2S SE8HA1 4HI3I 1SSQ. 

£ 1A, IB, IBP, 1C, ID, IE. IF 2 IFP5 B 3S08 55 HIESS5 CUE! 71X1 HI Egg 1 EAI515 
BEx85HI5 31AIWI5 7H5'B2E0IC1. 

5HS10II 501 Al, £311 HI 013 4 55 24(0131, MStOIElEE 5)1 g71S£SAH HIES BE 
ai7ie(M)5 £24011 §71S(!2)1 14SCKE 1A). 

EEII1, ESJS201I 5CHA1, S4S DSl# (13)01 *|71#(12)aC) 33 =]»= £AI51£S 471#(12)5 
S350I Qgl21EI5, [K1A1 5^7!#(12A)0I C151#(13)g08 fefTII 3C1(E IB, IBP), 

0101,4, ESS301I 501A1, C11S#(13)$|CHI dlClBS»(14)l 14 SCI. 3a81C12, d|C151#*l08 
121(15)1 14SCKE 1C). 


ESS401I 5CHA1, 
SMI 2 S3 Cl. 


HIC1B!#(14)1 XI13315 SiEill 715(11) (HI 171111)11 3E5HIS HI 27131(16)71 
CD-EIAI. LH508 dlCl§a#(l4)t 715! OSBEill (1 )71 S012C1. 


555, EgSOII 5CHA1, Cl#5Ex1l(l)5 QgS#(l3)5 LH5 £5 7112(4*2 £5 315)1 [E1E1A1 5 
BB5B 5E!3C1(E IE). 1HIB, £ 1E5 ClsBExll (I )71 C151#(13)5 LH^OIIAI BE|£ICH, B 
Eill 71 B( 11)21 HI 271X11(16)71 g El Oil 538 143 5 £24011 C1BSS5 51£li XlgSlEt E|0i 
55 211 5.AI315 5Q. 


1S31Q2, ESS601I 2CHA1, B5QS!s(13)3 HI71 £101 55 SS2S 712 S0I7IB(2)21 BEIS 

&£ai7l5K11)l §45D. 

471*(12)B, £££171 5!5 ^£ai7l5(tH5!9JI0ia>0|| dl3HA1. 2B23171I, g 1A LHXI 1F5 434t, F 
£S 5231711 54S BS15£l£t 715!CK [E1E1A1, 5^471#(12A)31 C1B1#(13)AH3I5 
71I2(1F)B OH? S&31C1. 


r!4 1415£S 


7112(1F)B S&317I UIB01I 5RC15SS(13)5 X-J711 ^£X11715(11)01 CHoHAI 
£A|315 SS2(SF)0I gCHSQ. 

SB. SOI7|5(2)g BEI1 dlC15a#(14)40l SSQ5a#(13)S H4SC12, 5S*(13)# BIS 
14S5£5 0H5 22S U!I2Clg£t £AISQ. 555. 51Si;iBl#(13)B 0H5 BIS 51HIS 
£743171 UH =011 dlQSl!31gLH0« MB25^))IIB£S 2571X1 45 4 E gg£S 3511 XilTH^T 5 5 

£5 F , BEIiaSAI 5S315 QB1#(13)B, 47IS- H15 101. BIS B515E5 OH^ BIS' LH 
£2QB£1 £AIS-C15 All HJB01I 5^QB1S0I 715 2gS £A|S1£1 SEHI7I5H11 )(HI 
41 SSS10I 571 °I310I ISgaS B2S21 CE1E1A1 B371 301SC1. CE1E1A1, 5RQ 
1E208A1 tSl 4 55HS CHlfgSOII gS3101. 

£S, HI 171X115 C1B1#/7IB71I25 aiB, 471#5 £2#1 471#5 ^DilSQ SfB ^IHIS CIS 
121o 8 A1 Cls BE ill! 01 C1BI11 (C1E1A1 BEISaS^ 35211 4 5C1. 01 2215 015108 □ 

4-All 5 13 SCI. 

2-3 g 94101 OH 


E55 
Bl#5 HI5B5B 


□IHIS- SSOI L15= 


2401 5B5 SB8*fa [C1E1A1 45S M M415E01I 
1C1. 01 5E5 S§§ sa^oj iCHIiSgOI EH5H 5A|58£ SCI. 


1B-t HHS 7-3028892 BSOI THAIS d!21 301 2S3 HI 1 2 HI 271X111 1 271x11011 S4S C1B 
iSi CCIEIAI Ba58-H BEIS SI7IB1 CIS HI I7IX1IBA1 X8Als515 4S01I 55101, 4 F 7IS d!21 3 
01, °4IO|iil£25 1415£5 5B5S 25H C1B1«/7IS-7820II agOI S41 4 5C1. (HU S 
2, 94101 ill£24-5 ClBi'#3 3521408 501A1, SS3£5. C1B3#5 351SB1 54ga 
S 253HA4 ClBlS/7IB71l240fl 511 143171 35101 221SC1. 0| S41 £ 2A LHXi 2E1 4 

EoHAI Cl 1SSC1. 
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2g|31IS £AI415 £ 2ACHI 201 Al, (21)2 315113010, (22)2 OSSSOIO. £ 2APCH1 2413. 
S$15£5 414"£(26),(27)£ £ Alt!- 9|*|01 Ia1 5E1A1, §71§S Oil 9!*I0U1 OS 031! 

5©01, O 111 0308 59|*H §§3l?ll SO. OEIH, 2SS1201IA1. 352 #(23) SI 24ls(24) 
01 §§£101 M 171 ill 1 561415 ggOI 3M£IO(E 2B), $S'S130||A1 3I 171X171 ill 271 ill(25) DU 2 
3§Q(E 2C). 0$, 2§1 SI4011A1, 23H2J 71X1171- 0383(22)® OE1AI SEiaO(E 2D), OEIO 2 
gS1508Al, 3*038401 ill 27IX1IS^E1 XU 71 £101 SO 1 71201 §§£1711 SO(E 2E). 3®. S=C1 

3§§2j il|71$ M 171X112 4= B 2 MH7I Imm2 Zf2|£S 0314/712*3208 Si8415 Si(28) 

1 UEH30(E 2EP). Ml S3, CZ7IS1 A13415 23i8E3201l 20U1, 7121 342 £101 § 
§SO. ai(28)S, 03142 ili71$ 71501 710*1711 301£IAI 5503. 031401 301-011 2*H 
ill71 £13 57120. 03142 ill71$ ESS ill 171X112 £3! 0121 IAS £11 £715 13 OHJ 

El 03142 QI4322 23?2 §§08 03415 012 gE2 QI$71gE £7130. DliTlgS 
ill71 a" 2 2101, 5?J182 3271 $3071 32 £2El*120HIS0! 24H31 £5 $$§?S9|7|40U1 
§58715 S3EI3201I 2*8 £31 13415 4= 20. 

EE1L1, £11 051121 $1JI|2| 3308 2*H 1CHL17I HUSO* ii 1715= 5?, ill 13 i8A13t 9| 
*11 33$1?8 i8§£IOElE, £35341*1 ElS 371 3503 OS iBAlSS 4)3*171 35 §713 £ 
21 £7141711 SO. 3 El 5, ill 17155 3 50171 013 g£ 2$EI5 0711 *1=5 3D1SESAH 
5341£ICH013 50. CC1E1A1, 91101215 051121 $«21 30108 2*8 31S $1)808 2*8 3 501 
1 3711 SO. 911012171 523 59121 5011 £71*13, S£3 71782 &E71 $341711 £101 ill£3 
ggos oils $ 30. 9iioi a °j xnAiea ti$5 3sao. oai 3 *bai, ait iii7i4i7i 9 i*bai 
91101371 301£I5 414= S! $1)82 3501 91101321 3S 414=0 i|§l 91410 34:00101 50. O 
E1A1, 9U0IH5 9!0I3£332 5E13E2 $$g “121 0315/712*952) RS2 5*1 3$ 
AI3£EiN 0E12 252013 212£S i821 4= 30. 

B 5S0I 2413, 0314/712*352 £SS 53, 0I3$2 £5 MEl^lgg 53 E2§1 ill 
05 4= 35 5313$! 271415 213 7!SOU 2*H 9110135333 0S353S5E1 254141 
7131 2§3 *1EIS 713*871 35SQ. H1E1A1. g 52011 3413, 051 S/71578333 £13 5 

*03142 33171= *AI £5 $$3?S9l7l*08Ai §*8715 S*1EI32 £5 £3 El *13D 132 CHI 3 
*8 D|$7fgl 13413£SAH 321 XH23 * *A| ill 171X111 XNA135 4= 2E1 2£lg£S 33 


e ^ S oj ssjg o |5 |, A1 _ t,| pitfloj E12S5SS £A|415 371s££ «3M£ SEK 

3 0IS5 tHlul E 41S3 g§3S 3 £25SKHIA1 E151S3 ^3X8011 [H*H OH? 354171 IIDSOIO, 
9110133 5^415 41S?2 1.155 ill£5g01l A150AI S*7| (I*SOU UI3g 2713 3tl?X|giH3 
9110131 S 153 ^31 9IM A1S4BE SO. CH7IA1 A1§£I5 iH59|OI35 IC5SA1I20HA1 Alg 
£15 SLIEl98013 £5 £HI§ £5 3308 3*1 3-71 £333 i83S 0610151 AIS415 9110133 £ 
3sl i-8715 = 371 £31 IC5S;il5M 3415 353 15ES 301tJ£SiH 207,15 9110131 
150. 0|£1 i«391IOI35 133 9JI0I33 1SS5£59| 3 £25911 SAItJ-Cl. 

§71101 S157I108 3*H S££IS, $f5s(Ml 13, P’i)3 »3S 53E1 $33 2 C ^01IA1 SAI01I 
tS*81 4= 30. 012S 9110133 $33 350 2?3 353 2^01 2?4131 9I*H STQH $ °l 
01, 21171 980I3£301I 3S'4178 1E1713I 1 $ SliS 30150. OEIH, 9110133 £3085 05 

!Si71 213 ?1S «31 $ 20. 3371121 SfEI, 0IS$3 £5 0fl3 E 3^3201l 3*8 P'sOI 

§31 $ 2713, 011 2 7ISS 9JI0IB3 35S *13415012 SElgOlO 0113 013 5£ $308 

P’Sl SAI01I §§415 015 A1S5 $ 20- £3, OISS »27liaO HlgOI O 1713 91ICI33 

3521 *1 El415 015 ^El. CC1E1A1, 337I1S 2531 §7108 *1EI5 $ 201 *lElblgO| 501 
203 415 20871 ?E|4H0. 

3®, 083 E -!ia§27ISS ill 171X113 5013 2$1 $212£S 413415 $ 20, 5S 152£S £ 
31 §3413 $ 20. 2^3 350108 3*1 313 15S5SS 717|?8 V $ 205 §0871, 011 *1 
El71 5571150 05 dlgOI 10E1E, 5^71108 01*8 SSI41C1. 

OElAl, 5713 0121 ifOl, & 5208 3413, OS?£X83 ill 1 2 ill 27I2S 0035011 1*1 Og 
iss [D-E1A1 SEI1 $ 201, ill 171X111 101LHA1 OglSl £1717171 9I41CH g313 *1E|08A1 71 
S£I5 35, 301, 3I-S3 *!E|ggl §55 $ 2£HS 3X112 SE14178 2£A13 $ 2 

O. 

£3, i8 171X113 71201 Os$£X81 ill£415 ggMAl O 35£S^E1 35 £5 011§08 2*8 A1A1 
41 ill3S03, 01 7133 5 $3S 021 717171308 23415 0108 SSlg£S Algi 1 $5 20. 
01215 3CHS, B 5208 3413, ill 171X113 7|£HS 5311 iB21410 S23 §21 S7I4101, OE1 
71 3 23 OS52X85 ill 171X113 713-3 2 C 3S Alg*8Al 3 §3 7171712! ill 171X113 71=13 3 
331 2335?AH §A|01I illOl $ 2E1. 0121 5= 7ISS 3^2 ill£AI21 §7141 SI $ 201 

§3§1 35-All $ 20. ill 171X112 713# QS55X8S5E1 SEJ3 S X8A1S3 $ 2gS IS 
OIO. 

ffl-ElAl. g 5SS aS 2208 1*1 213 Sggl £AI415 3151121 Alg*8Al 5308 §§S Si 
£5 413130X11Si ill23 713-2 35£S$E1 £3Si i8a*«Al 13-201 lil|g£S 13S 
508 SieigS £5 41313£XU35Sit i8£3£SAi 3£Xll$iHl 0341 2illg£S ill£415 
J4IS3Q. 

£3, B 52S §3§, 25§, ill015, 2 $27I2(3«157I2)52 3129801321 5S 2 C S3 
l§2l £A1415 Si £5 41313£ill3ggSS ill£415 0IS2 SOilAi ?|CH3 2£Xll?iHl ill£ 
415 §5! X8330. 
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Eth B iS§ S0I421 712 LSI! fl|2512 2713 SOS E2 SIMOXS [Hi-UIX 4 32 S!E ill ^ flit 
AI4S12 gat fllStiU-. 

& bsm 3512 , #22 asta £Ai§i 2 sasa^aesaaa osssia^oii sstr *, §xs 

4= 32 2 712 §3 712# (HI ft 4 33. 33A|, SltilgEAlltS 1371 

2=011 4 2101, #Alg4 2! 19£1711421 *H3IS S42H.- 4 3C1. 

H ah 3 oj ajjg onjflAI Algl" 4 212 HIE ill 7122 P§ E2 MSH.ESI7I20ID. 01212 SSHIAI 
tit 712 S327I20ICHE El 01, E2 01212 3232713 A)g-47X|gS32?.||0|IH EE 

fll9?4IOIH(017IAI A1132 XISSIIQIfflS ICE£A|I4(HIA| AlgEE EUEISIIOIffl E2 OHS E2 201 
(HI 3oH £2S3 X||712 CltJlOlit AI E JS12 ?!0|Iti3 2321 AI7liJ- %. £171 S31 ICggOII 3 
Sti- 2#3 1#E£ SOltlESAM 20IAI2 551015)1 StiCDOICHE SCI. 

s srem 2 iss, s#sis a 012433 iSAigcm 3sn 34233 cisei 34aih 4 212 , s 

S233 E1SE2 dlA||J 4 2101, 34232 §#51711 ItfoHAI 3 §31 g71All 4 212 2 
B. SS232 2E1 #51711 21 4 3£ES §0151711 231 4 210. 

(□71#2| t!S) 

2 IS2| #31 #5«AI, EBta XU01 o 171 #$HAI 132712011 §7132 24(121)2 2EiIES 
AS4CHI 13 A1§EJE 240IC1. 

i 12 0121 12 243 gai EAI2C1. 


m a 

2ESS MDm 4 32 34 


E2S 

24 

n 

P. As, Sb 

p 

B 


241 §7)51201 A1SS" 4 32 7112 3122, 01243, (HI El 3 IS# IS Etit.HO. 

£41 §7151201 #2gS0l A)§SC12 E2SS AUDI# 4 32 341 S32E S327I2KHI # 
2AI1 4 32 #dgai 23512 301 3§3 2S0IIAI hH24'§lCl. 0133 $ 22 0121 H2 3 
41 S3£5 #dAI32 01 Al§If 4 32 33 717X1 #dgai EAlijCl. 


[X 2] 

241 #dAI7IE 711 


S’il'o'S 

#22 

E 

7H2g 

PoCl3, BN, PH3 

#Alg 

Esga 

E5S3 

#2S 

EES #3 Af§ 

EEdflS 

(CVDPS5) 

EE13Si 

#2S 

§2a 

As(2ill), BC13, 
ph 3, si 

#22 


B §*3011 3§ #223011 C1§S#0I S-StlAIg-, Cist#2 n§#22#(HIAI SCI Pg#2S#01IA1 
□ §0151711 SSI 4 3C1. 

5 32 B(S4)1 #-251201 A1§1 4 32 7111 SAI2C1. 


fX 3] 
g 4 #27II 


71444 

B2H6 

3JI44 

8Br3 

Sill 44 

B203 

n^-n 

AK 

<=> 

»Aj- 

CVO#, BSS 

42-22# 


3. 3011 71 AH2* 7112 7I23£S ELHOUI t«5H7X12 


lxl3#2IHI 3&H 44S4EI 132712011 21 
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EI5 S!iS 22AI717I 23101 £3EI3C1. 

0111 S3, £53521 A11S15 2S1S# o'u^og oiaiM ^|x|| ei tjel. gtl| *"3ll2d. 

52. &Q>, 57IH13Q, 10H3 5S30I 5EIUCHI 33H £EI57I5(£EI5?1I0|E1 )S0fl 3131711 ESS 
Q. 31, ESS §35 3251 A| SgsIAl £EI57I5§01I aO.21 S£Sd. £2|E, 

# £ 3011 SAIS ELH01I IrOIXIAI IS El El 01 S±(B)1 #l5«A| 22AI2C1. E 3011S, (301)# 
E, (302)5 AllEi0101, (100)# °‘2§ S13MA1 aQ,3(150)£5 EI1S £EI57I50IO. g£(B)5 
E 3011 SAIS ELHOHAl 2 900*c LHXI 1300‘cMAi 1S1E!S££AH £35715111011 22AI7I7I 231CH 
#11 4= 3d. »if§S, 22S£5A1 5g-(HI ^lx|*J- £EI57I5£-01I SgS aH2! AH3HA1, 

aa2s sgs §7is s=si oi-Li 3 £ sch^oiie sgsd. 

£2157153 §3 OS 22S3S 224#, C113 IgOUl 35ilg01l 33H digit §£!" UH S 
#XiS! HFgg£5 ££A|?|7| 23101 52131711 2§Sd. 

B 1TS01I 3CHA1 SgS 22-3301I SSS E2S! TaiOUT 5 215 !£3 SE5, 122 £5. 
5.Ox 10'Vcm>~5.0x ltf7arf3 3?l, kJlS2S17H5 I.Ox 10"/an>~2.0x Kf'/cn’HJ “?|, D tllg-3j3171l5 

5.Ox lO'Vorf-I.Ox uT/orfSI S?I5 El S3, dlltllS § dm£EI5s£01] S3EI5 0SEI E gg3 
3 ^£1 £21315 301 Hli,231d. 

B 1:3011 301 Al, §71#3 515, §715 1513 5E71 151011 33B ESEI7I 23 2EJII7I5 
LH3 15101 5ESd 5= 553 50111 Sttl. 

nS 715011 01 oI °3SE15A| gg31£ 15101 §71E|5, £5£55E1 PNSS5D1XI3 2015 01 PS§ 
0153 51HI71 SCI. 

□1271X15, PS 7150* CHoH ELH5AI §-§315 15101 §71EI9, S5£55E1 PNSS2 31X13 SOI 
5 01 nS§7!#3 501171 SCI. 

E 45, £S3 121SA1 §01X15 Hid iTOI, §7135 1513 SOI 71521 |># S(PS £5 MS)! 
[03 1513 5ES£t EAlSd. 

£ 401IA1, £2(31)# 12S201I 3S« 151(0111 S3, 12)01 §711 10011 §01X15 151SES 
£S IAIS1DI, §2(32)2. OS El §1 £ gS'CHI 3*11 §71101 Sgl 10011 §01X15 MS15ES2S £A| 
SCI. E 4011A1, (tl)# g71«3 5011! SAISd. E 4011 A! 1 5 35 did IfOl, (HI El E g £ £ § 
(HI 3S' §71#3 S£S #501171 #!S 1515ESSS S£31Q, CE1E1A1 01 *1 Q51tl§1501l 
tHD231d. §71## 0.2.™~3G,™3 2011 71X15 201 HlSgSlOl, □ U15§§1?1I5 0.2*m~ 15,^3 
2011 712 d. 

(C15§#3 Sg) 

B STS 3 £13101 CUSSS S§31501 Alg!" 5 35 7111 £2f8HA| 013011 £3SC1. 

MU S3, Si3 ClllSS 5215 §011 33H 195B301I S3EI3E01, £(0 £S5 SEill^XHS 271 
g?il§£5 301315 3^31£ 35 S0I3C1(A. Uhl i r. Bell Syst. Tech. J., Vol. 35, 

333(1956)). CHSi!Si5 HFg§LH3 Si7l5S § c 5ilgS£S^l JllE^ 5 3d. 5L1710I ## § 

5 Jig Oil 301A13 Si3 SsllSSS 3531D, HF§§^3 Si3 §551-10115 7§0I !£31d, £ S! 

# 01121 !■□£ 5£31£ 3C1(T. Unagami, J. Electrochem. Soc., Vol. 127, 476(1980)). 

Si + 2HF +(2-n)e* - SiF? + 2H* +ne 
SiF, + 2HF - SiF, + H, 

SiF, + 2HF - FtSiFs 
E5 

Si + 4HF +(4-A )e* - SiF, + 4lf + A e 
SiF, + 2HF - l^SiF, 

CH7IA1, s § e5 22 2§ § 2X11 EAI3101, n ! a 5 SilSl §3«315C1I 12S 233 5! 
SAISC1. CHS Si 5 n> 2 E5 a > 41 [0 Sg5Cl. 

§7IS £3£S5E1, PSSi5 233 5XH3101IAI Qll'SiS ^3EI5 S3 (HI, nSSi5 QllSiS S 
2ElXI §5C1£ V 5 3C1. £E1L1, £,155 nSSiE QllgEHl 5AI317I ?I3101 S3S 5 3 

Cl. ES- QaAs 13 SiOI33 SEillE CHlgEHS EAI317I 23101 S31 5 3C1. 

1 S-30II 3313. 31§gS E/VI315 C!!!«# !S§£5 HF13^0iAl 533SEX1I7I5S 32 
flgS£5AH Xll£l" 5 3 Cl. dll SI SIXIS^ES SAI310), OI7IOH5 10"~10ran3 22S 71 

2 2301 ES 10"'~ 10nm3 3-2£5 HHAIEIOl 3d. E^3S-EHI7I53 SE5 SS2£S 2.33g/ 
afOIXIEF Clll#3 1E5 50-20J3 HFl°g3 5E §/E5 2f?!E! 3SS£SAH 2.1~0.6g/cra> 

3 S2LHCHIA1 511 5 3d. H1E1AI, dl!#3 d!E5 71520ld. dl£S3 1E5 3! 
3SE,t|7l53 !E3 1/201315 251 5 3X13, Cll£## 31§gt 5X13101, dElAl Cl 11# 
^1 Oil Oil El £ g §011 3oU HIC11S31S#S SgS 5 3C1. £Eld, LH5#33 XHHHa| 71 !3d 
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M 1000X 0140 SEIHIAiS 7 M? (HISS S211 B4AI3Q. CO-EhAI, SXHOHITI^SSg. 
SE120KVD3, 1MCVDS, HCVD“, H10|01SSItlE-|lig ES 34-43“ IS XIS437ISS AlgOI 
Hli)35lD2 4SS.O. 2El LI, 01 El XIS3-il3SIHI Sol C13!=S 732 ] “(HI Ss^SS £4 
nS 2S437I1E £1571430. 

ClSlsS 2 LH“Wl C14S 2! agg 5f.h5l7l HHSOII 2 122 SSJ-Eill715121 !ES 1/20I§1 
S. 34SC1. DAI 1313, C13!=S 2332 SSOII CHol ^SES S71312, DE1AI C1S! = S 
sl4i*!0|IS^SS 140 3!§=S Oflg^ESCl SX|3l?ll S71SC1. 

Clg!=S 71711^2-ES 2 C15E01I DEI 931 4 21X13. 221 HIDSlsS 717IR3-E2Q 'sT 
Cl. Dili 13. 50X2J C1SE! 713 D3!=S HIQ33SS 7I7U33E3 7|2J 1/221 IS 7|fl|5J 
3£1 EAISO. DE1A1, C13Sst 713 2^91012171 3s, 2 4 ES 33^1 3E3 351# 
01 $3 311 i!Cl. £1 C13E! 713 C131SS S>1 t!£S 212I3C1. 

11 ES 440ISS 13SI71 1X03211 Ell. 4n ra ~44'™S S3t 713 003101. 

10" LHXI 10'VorlS »£S s3SiLH(HI H4EC1S 2101 32301 20(0111 13. A. Van Veen, C. C. 
Griff ioen and J. H. Evans, Mat, res. Soc. Symp. Proc. 107(1998, Material Res. Soc. Pittsburgh, 
Pennsylvania) P.449). 33M Oil 0143133 hBISIS 7HEI3A10IE5AI OlgolS 3371 ?* 

XKXI2 20 . 

a 1^21 g 9|oN Al, C!3!=S 01 ClglSl ^2ol7l 321 [HSSSSC1 5 Ml IA|5lE 
1 31DXIS 2101 H133S1C1. 01 23231 31S1S 3 QllsS 2JM0II XII3S 21X13, Q.\m 

~29*m71 H1S-51S101, □ yil-S|§17)IS 0.1.*«~ MwnOICl. 

ClSlfiaXl SO Cll!s!0fl 33 tllCl§i§71sS a IMS tlliOSITIIS 0.01^-29^, Q dli^ 
SITUS O.OD»~OmOID. 

C1S113 Cll Cl3E1 713 a ej-#2S OI^CHXIEl 3101X0 2101 HliOSlCl. S*1S *54 

as hiciissedoii 91 x 13 ci^iilh 21 4 =esai *54as ifs ci=isi xu ohsoiei §1 

a. XU ICESlsilOII 91X13 CIS SIS C13i=l HI 2CJ-31S0IE1 SO. 232, XII IClllsB 
M 2Q1!=SC1 51 = C13E1 71XIS 2101 U133S1C1. 

§3 C13E1 713 E CIS CIS!=01 XII 1 51 Xf 2C13!=AI0|(HI UHXI! 3 21 Cl. 

ESC 1 3C1S!=0I ,1 011=011 CHoH 34 k (HI 154! 3 20. 

2E12, XII 3DS!=S XII 2C11!»S C13E54EiS C13E1 EAIS13 sSSIQ. 

Clllsl 713 Cl=35illS XII iaSl#0| XII 2C1S!=SC1 =)HIS SAI! 1 - [ID S0IS17II SEI 

^ -A- OJQ 

CHIEI E -!!!S!-0|| 2JX8 ^71=S 1§I 2!Sf MS1SS1 £A|S17I EDS (HI Oia SS =2J A1S 

S S321 DS!=3 ^SSIS SSI SOI§12 3^SE1S SS£3 3171 9)tB U13!S1C1. 

4^713 H121 S-OI, S 1-3011 S3 3£ill3XHS SX15 H|C1S!#1 SOIS1HI SE|^ 3 SITU 
SO. 

S 13011 S3 3EXI3X1S 3i. 12: ES II71SS 0IS1 SOIE £1L1S C1S!=LH5 SSSOS 
AH S0IS1HI SEI! 3 SSI SO. 

S 1301 S3 3E3ISXHS. 3319171 C1S!=LH(HI 9IXI51E1 DIEI S71S, 33, 13SSE1 3 
E SS SjOIE 31L1S S3S OISS SSSOSAH Clg!Si=S 7113LHOfAl ES 2 9KHIAI 1§0IS [El 
E1A1 SEI! 4 21711 310)3D. 0|21 !S S40II SSf, Xf 271 EhSIOil fefg Clg§=S 2C1XI 3 E SS 
01 01U 0H§§3! AlStHAi 35)31711 XII711 4 SEI 313 511 SAItO. 

(UIC131S) 

a 12S ^51S 9ISKAI, UIC1313Eill=S 313SI, CllgSi, H|§!SiSSE1 3 e SS «1DE S1C1 
ES GaAs, InP, GaAsP, GaAlAs, InAs, AlGaSb, InGaAs, ZnS, CdSe, CdTe, SiGeSSEl 3 E S3 SltJ-13 
Exll 5! DS $1^13EillX»et AlSoHAI s<!o| «S! 4 SS 31 ES CIS322 XHE SCI. 
UIC13!sS OIEI ^43 FET(field effect transistor)§S SEXIICItllOIS! old 0I4 1 - 4 S 

Cl. 

ESC UIC1S1SS ES XHE 3X13. 2011 3SEXIS S1SD. 0121 33 

3S Sj-EAI 3301 IXIAl !2S S2D, 0121 121 “»►§ Of § SHE E! 

(XII 171 ill) 

a »«?| as| S °|$8AI. C131S3 01 C1S1S9I0II HHX1E 1 HIC131S1 713 3-Eill7l3EM Oil 
D3 Xf 17|iflS SJ-EXH7I30* C13i=9|0l| UIC131S# S43171 LI UlClSHsl 713 SCEXII 

713-01 C13!#« ^438X1 XIIEl 5 SID. ~ 

C131S9I0I UIC13S3-Ei8=S S4317I 91 §10! Al§1 4 3S 7|#S 3SCV0“, SElEOlCVOg, 
3CV0g, M0CVD“(=^°7ICVD)SS CVD1S11 SDEIl(U10IDSSaE13! E41). SX^g(HIII E S!34 , - 
“ S S4 l 'oSg H 4tilsJ-Cl. 

(XII 271 ill) 

B 13011 3DAI, tHC13!3"Ei||sO| S7IXIS XII 27|i||S 3131EIS7I3 §S 3EJII7I3, w-Eif 
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71 S3 £2011 3sl#(#3S171 £44) Ed !'<H3 §# !2°41 41SS8A1 2CHXId 71X11, !E!S7 
El715 Ed 73715! §3 H?2I-S7I3, #332.7 □hgoi*! 37|SEES713- Ed #33 

2S #70IL17 31CH2 S7I1SS7I3 §3 3EXI715H0ICHE SD, 0121 #£ x|| 271X11 = 3EX4I 

“1821 sstui [tiEi sisi dssci. 

(244) 

£ s3OH 3S12. CIS!* Si UICISI’SI 713 XI 171X11 = X| 271X1101 2443CH C1S7E! 413S1 
a, HlClSlSd C1#7ELH7C1I *!xl4!Cl. £ ITS (HI 24CHA1. HI CIS! SOI °!S 01 I *|x|Sld QS7 

EXlId, 39 171X11# 7SSld HIC1SSS0I 72 XII 271X11011 StfS 7 2 til d 1#, HIC1S1S3 £3 
(HI 413# d^PSOILJ- isle,*- S3 #g°i, Ed 012 012121 2 101 XI 271X11011 244# 7EX1IE £44 
SCI. S HIC1S1S0I CIS! S (HI idl^HAi C1S72XI3 °!=HHI *|X|Sld 72X111 HlClSi'SOI 
Oil *!x|Sld CH72XIIEl 4!C1. 

7X1122 244=, XI 171X121X1 27IX1I2J 2443! SS4! 2®£ SK §££AN. 21X11, 0*1 13 12 
OilAl 1^AIU£SXH 45# 7 24C1. 2443E1 S71AI7I7I mi A! #7244. 7124. 1X1 El =1 #A| 
# 7E 21 Cl. 

(C1S7EXI3 sei) 

7-327 12J SES* XI Ol# 7 21= S71 S713 S3 E3S1 ClS!fl44®3AN 413# CIS# 
*7 3 0I2I2J ««0fl HISHAj SI7S17I (111701 £3S§0|A1 CIS! SI CC1E1 £213171 *1*4 3277 
S £3# 7 21C1. 

ClSSEXlId, 244712011 732 344®^ 2 §44® SAN. 2417113011 1454! 344® £ 2221 7144E 
SAN (MIS !3- XII I a X| 27|X|# 244713011 g454!Aj£ S!CHS44f®£ OISAI3ESAN c£ S 
SSiaiCHI Ais S!CH34 P ®£ SISAIUESAN), 244711201 733 344® S #»! 7141®SAN- 71 
ill 12J EKHIUXI! £EIS3(HI 7ft!23AN. #E1S7(01IS 13- #7177 SAIEI! 713 1)1 241711 
321 S45S17I 24471X83 *3£S7E| £33301 £#44® SAN. £3! ClSlsOil g^# 1121 a 
SlCHIU XI! 0IS4!®SAN, £3! ClSiSl S3SS6A1 SSAI71A1 £3AIS£SAN. 24171X1121 #3 
£££E1 S£1S CIS!#! 3 E 33££ (HI §44® SAN Ed 0I77SKHI 3S8 0I7SS1 413# 7 21= 
#1 EII0IX13ES EA1S8A1 01 SI MEIS17I *IS1CH 71!44®SAN #3# 7 21C1. 

£ g-goj o|- h0) ^xiS A1S# 7 21= £3333 §71X11 OISKHI S3t!Cl. 

(7X1108 2J41 ME1) 

£ #3011 2101 Ai C1S7EX1I3 CIS! S3 £E|! 457171 *158 A1 AlSSld 7X112J SS7 71213- 
7X11(713 Ed 3X11)1 S7 E1S7E1 £A144®SAN !g71#51Cl. MAl&ld Hit SCI H#, 3 
#21 71d 7131 *14! @lSESAld r *4ElXI7j XI 13 XII IS XII 4101X1 SOI E7HEICH 21 = 

*4E1X|M“# AIS# 7 21 Cl. 

£ #3011 A1S71S3 *4ElX|7d H#S=CHI 21$H 71#S lOOkg/crf-SOOOkg/ai^ 2#7i S7 ESS 
7El MA141ESAH A1IE133, =#- S3EI7, 7X1, 2°, =X| S2J #3(B, ElStl X|7# (Ud ! 
01 301X8# 7141C1), 7IS, IS2 E#21 XI71- 7X8 £32J XI§ SS 45# 7 21 Ch S2H2J *4E1 
•1E12J A1SS-201I 301 Aid, 37121 #01 X|73 17MS XI7)Sid 201 73 2213C1. 7 941 ElXII 

S137 77X821 713X13! X|7|Sld #- E E#21 X|71, “X8S32J XI2, !#S4! 7£S XI71 SI 
= sOISCl. £ »S2J °X||2| HS21 «gg-“ESXl °4ElXIM! AlSSld 37, 371 MEI23! 
24171XI2| sg°) 2443011 247CHA1 *4E1X|gs 1A144ESAN !3Eg“E1 XI71Sld 2101 71SS1D. 

01 !7 73 24471X117 #3(HI ESCIOl 3d 371 £EIS3 7 3 7«3 X| 171X1121 X| 271X413 # 
701 72 °4ElXIMl MA144C1. 3E13 773 7IXlld £3! #X| S42 7I71I3-E71 ^1744 £333 

3-01 *4ElXIIMOil 3S8 E12IEICH 2DH3 71X1171 SclSCl. E4! CHS 0I7S 371 £32301 013 El 
EIXI S4J2 CHS #£ SOU 3SH 3 7£0| 33X1 3d S701IE 94E1XIMCHI 3S8 73 £3321 XII71 
S13 SCI. 


E44 13= C1C1XI 01 S3XI S424S z2101XIED 3^471101013 24471XI 7*13 S33 S£ SAI01I *4 
3AIM! MA1447SAI 244*11013! 7771 *124! 371 £3321 S3 ySUl E12IS8A) £3# 7E 
24Cl. 01 §7 1S0IL1 XII717! =20| 01U7I (IISOI £3323 1&JUH71 713 #3S1XI S4ED1, 
£33201 EXI7Aid 941 EiXUe3§|A1 XI3# 7 3= E10I3E 301X1! AlSSld #01 2473, E 
4! £3 £3 01 £31 7d # SOI £3Sld 70| 717S1C1. 0121 SOI 01 221d ! SOI LI 301E1H 

Sid SS171 DILI El 7X101 34! #S3 S|7 |sE 1E1II S7-#7 3C1. H1E1A1 0| S21= 24471X413 
130j| 7S^3 §0 MAI?! 2401 *4E1.X|M! »Alt!®SAN £3321 ElEISld Stf®S SOI 7SS1 
= 37011= 331 S21! 7|X8# 7 24Cf. 01 S21! S£SI #*IAI7I3£ 4!C13, 371 24471X113 
^33 ^ 301 !!^0| DILI El ESS3 SOI U1147S1C1. 

E 5A 3 E 5Bd 01 2E1! £A|Sld E30IC1. E 5A 3 E 5B01I 33Al, (901),(911)S XI 171X41, 
(902),(912)d XI 271X11. (903),(913)S £332, (904).(914)d S!EX|#, (905D(915)d S3S, 
(906),(9!6)s 23713, (907)£ 7X13 X|E, (908),(9I8)£ 7X1I^7E1 71X871 #d 413 3441 £ 
Al d!Cl. 


E 5Ad 371 24471X13 E47S20I ESS2 27011 *4E1X|M71 71X11011 7= 413 3441 7H327S 
£AI3 SOIL!. 371 7S71 #01 ISId 344°M, CE1E1A1 24, , 'S 71X11 3771 £33= 34 P ®E 
301 S-S44C1. 01 (HI CHSIA), E 5Bd 37S30I ES^2 3701 7-JEIXUM71 71X1101 7d 33 344 

1 7H327S £AI4! SOIXIE!. 01 37= 7|XH3z71 £EI3d 3443 41= SSS1XI #7| M=01l £ 
3221 XI71# 7 242.2 £3371 CH13C1. 


E4! 3S 0I7S 371 £32201 013 E1SCH 3X| 3401A1 CHS i4^ SCHI 3SHA1 3 . “£0I SOIXI 
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33 S7CHIE, 24471X113 *33 *£Q| £7121 fOI 2S440I53 OliOWIS *£133731 SOItll 
3 21= £4?3 4J0I S§ol7l HD “CHI 01 °T^CHl Sol *3 £7| *33 *£1331 S3 U3 *01 ill 
21 £IH, TH^SHAI *£13301 SCHa^AI E12I2I7I IHSOII *EI3 2213 §*§l SiltOl. tEiHIE 
3 Hit 3*£0I £71 °I§IA13 £71 2S73 7H3S0I tEIHIES S3 §E £3 H 0I£51 2101 

umssioi. ej-sai^AHsj xnnoii aissis 1*0113 £7i hi 171x1121 hi 271x11s *)M7i ££ 1.0mm 

S 5121^13 §2 tJ£*|o S 0.7~0.SmmOI71 1U1SWI 24471X113 31)113 Z.OmaS S1S513 gEOIOl. 
2S7 7H3S* 7HSf 0I2J 1/2§S5J 2101 3*0171 CIlfSCHl SEIX-jlMS £3£ 1.0mm0|5l3 2101 Hl£ 
*5101. 3S72S3 O.lmragES 41E1X1|5*g° §SilS «2|01l 301, 

SX1I1 *A1§13 3121 4i£S £443011 £33 4!£0I 7185101. 71MH 3 t£|£3 ESS. A1S71 
3510I-. 0121 fi 2S77E1 *Xil§ *A|§13 gfs [Cl4i£S ±18 44£14 3 301. 

4IE1X1IE3 0137174 *1333 *ag«2| 1 = , 2447410133 £71 *321 41 £ 1011 3SH Al°30| 
3 E 714 3 301. MIS S3, X1IS3 £■«, *||M3 3A1SE, 313(713 ?J El HI MS S'321 ITS). 
2S4!£. 3821 £71 *£133213 33, SX1I3 Sif SOI S244 I3>EiaiE471 SOI. 

2Bl21 *3S§tHIAI3 2449 OH §*13- £442 M 7 El SlEIXIIMt 80UH9AI 2449S H1E1AI 3SS 
7A1§1^71 E3 7JEIX1IMS St ng§m 24471X113 4Jt StBSlTI! 0ISAI32SXH SEIf * 301. 
S44 3f“3f 3EIE 5HA1 S4I£2M $IE1X1ISS 77vl5l= £30101, 543 37011 33 32f SOI 
24471X1171 S£1*£0I9 ngsin 2447IXIS H S£8 SI3S££S tlAI SI2AIEI3 £3£ 

XISSOK Ell S251Q3 244711321 St3LHCHI ESS 33 30| 01UE1, 323 £EM HIMt 
SEIS30II S1AI7I3 21E 7135101. 4IE1X1IM3 3A1EE3 £7144 2UHI 4423X1 54301. ?4E| 

DIMS 3301 EH545I SH. E *A1£440I SI01 a3M as StStia 1117011 *!!E1*5||519 33 kgf/on> 
ej H23 as 71101301* 715IXIXI 54*01. 4IE1X1IM71 24471X11 (HI 33 443 3 ggEOIEM 7|X|| 
71 ul21513 S3 SCI. 

£44 AlSol3 7X1IMA1 St A1SS1XI 542 SS S3 “7ISQHL1 S3, S3 S3 3 E3 77S-S4S 
S3 1471EI 7IE13 *EI33t 3 E -HS£S 011351* £§01 33 3X11 SE A1S7135101. E44 3X11 
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01EHS 2 c 22FS23S AH3 211 H 21512 AIM71 011 121- 1X1 5HIEI2X1. 

5x lO"— lx iCfVon>2 S5SES 71-3 F'SSSS? namW S5H 7H3$AI3 313 SiSS iS^CH 
10*nnS $J]||M 3SEI212, DIOS 012HS 5351011A1 2> c $513xl2IS tStiD. 

AS 15301XI 

3f?3£ : 7(mA- cm") 

: lf:H,0:C 7 H s 0H=l:l:l 

AlZt : 5(») 

M 1QS1 Si#2 $)HI : B.m 
1 25EHOIXI 

3HSE : 30(mA- cm") 
ymtg** : If :HjO:CjliOH=l: 1:1 
AI3 : 100(5) 

All ias§ Si#2 SJJII : 3rm 

D= SSSES A133 121MA1 All lOSS SiSS 21SES AH 221S! Sis 2D 32X1. 

211011, 01 7131 1AI3S3 400‘CM 3-5S4I7I0HAI 3115101 3351SRM 21^3 SiSS 0I5$3S 
LH2S 32X1. [Q-21A1, 333 SiS 371 313 01 12J 52SKHIA1 CVOgjOU S5H 21S§ SiS^CHI 

0.3.WminS SEM 0HIII E -!!#SSEI2X1. 21S01I SiCbSS 1351011 S5H OHHieiS SiSS 533011 
200nmS $)IflM 335101 33S All !7|xll# 3551201. 

D§M Si0tS2 23= 21S SI7IEKA1I 27|xll)21 SS517H 2#EI2I2 01 27HS 7|xHS IAIN’S3- 1000 
•cm 3x12x12121. 

0.2n*2J 33# 712 SIE1AHM# 23S SlOlfflS SA12I1 X21A) 3A13 SAH41RM MA15121 HI. 
asm SiS# H1E1A1. 27HS SIX IBM g2|EI2121. 

CC1S1A1. All 271x11^-011 3713 2-#21Si SiSS 335171 2B»49X§3. 30% 213-514=521 #2 53 
21 A1S3 3 E SOH§OH S5H AH71 E|2X1. 31 § SiS OiSEIXI 22 222, CIS! SIS 0H35S 

AH MAI 31-3 Sit! A1SS1S 3 E 30H301I 2J5H 3251 All 71 El 2X1. 

01ISSS HI2131I SiBSl# OHS5IS- RIS 0H$ 3212, ElSijsSJ OH-gSE R22J 33 HI 7! 
10'‘S21 SIRHM, H|E1£#SS Ofls'512 2 S$JHI# (4=61 A) 355IS $21S S'AIIM $A|^- °i 

a. 

2EHA1, 333 Sit! 0.2.™2J ^IHIM 351121S$3011 ^35101 333 ffl-Ex1l$AHl AH551SC1. 

BIS SiS2J $AH2J 3x1153011 LH5H SB3 1007H AI30HA1 S35101 201nm+ 4nmM 21 

S S-351SC1. 

33 ej-Eill^AHl 1AI3S2J- 1100*cM 100X55LH011A1 1x121512X1. 233S711 3X1^S0I 

3011 2J5II S35101 50«HISSe?LH2J 53317I2J J315130I % c 0.2nm71 EI212, AI221 Si?JO|ifl01l 
413512121. 

BSifl$AH2! SB3S $213A1S0I3£M 3^513. 1311X1 SiSLHOll *71M 52JEIAI 3212. $ 

4= It 33 3# $A151S 5# S h 251SCl. 

OHIEI^# SiS4tHI BS1$XI ^SEIAI St* U] 01*f71A|2J 3211- 321C1. £&-, 3-51$XI All 271x113- 

01 ^3S1S IDE D1B71AI2J 121S 32121. 

1AI01I. All 171x113-011 y-712 215S SiS 3351711 5&t5l 49SM3-21 30X213-514= 591 IS SttS# 
A1§B 3 ^ Oil § Oil SoH All 3 El 2121. 333 SIS 0113 El Al S12 B212, 21g§ SiS 01I35SAIIM 
Al. 3-33 SiS AlgtJ- 3 E 30H301I S5HA1 3351 AII71EI2121. 2EHA1 012# 21S All !7|xHS S'! 

3 SI7I3-2MA1 P'2sESS S351S ^3g30IU DS All 2$ AH MAI 2SS30HA1 AHAlgS 5 2121 

OI5$30il 7I351S 313 Si7l3^1 SS^SJ OI5713S AHA1S517I 3011, 7l5tS UI3§3 1100*c 
M 55011 Al 3xl2lt!-aM^ All 71 El 2121. 22121, 01213 135PSSM OH El @1S 3 §33 3 OH 0121 5 
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iiHMAi smioiasgi tusi^ seiwi £3011 t#s qsi shoi ni^soi isi in asss-si 
x-ias m^7\ an got 01 71501 35 ah pwi°i si7I5£e aiaiiss ssasiQ. 

4£LH3 57| 1X135 S3 213017111 A15515 ni£^gO|| 7135 DIAijTiS'l 1531515 ^2 
OH 351 Ai 01XI! 4 2D. 

All 171 ill2 Si71521- 4^£S X135 SI7I55 24 35! SIS AU7I1 »Oil DIAHS3LH21 ai S3CHI 
IXjAi £371171011 01*1 51X11 in 011 121 01571XI3 1211 32D. 

(Ml 3) 

m 1 CHIAi AHMS 51 § SI7I51 M 17111 5t)|515 EIS SI7I52S AlgSISCQ, S1EAil“AH5 Ml 
121 01571X1S AH £6133. 

71g£S. Ml lOilAi Ail 27liilS4Ei Ail 17111 M31 4CH1, Ail 1713113 5WC15! SI5 d^CHIs! 
Oil 3SB Ail 713 Oi AH M 7151 3 2D. DSM AH MS 51 § Si 7151 A155HM Ml 121 01571X13 5 
E*tl4AHt 53512(3. 

AIM7I51 A115 121S-W, 21 dh£fl|“X||=- 35! Sif CHI §5 =0i| AH SI 7151 A1551CH 2 = 
52SH“AH2I HISSlAi 3413 2SMS 3E1LH2JI1 25, 5(MI5S3LH0||Ai £351713 Ail 553 
g 1AI5S5 1100‘CS 4£l$l7|0Ui lxi31 *55 43 Ml 13 SIS a ^ AH Oil 1SX53. 52*il4 

AH3 §551 4212X130I§OH 3*i 35X51 HI IS 1501 Si#LHOi 471S ESEIXI S1213, 44 

5 1MM1 4X1515 511 1T25123. 

All 171 ill3 Si 7130* 4£0| 3511 X13S Si7l5= 24 35! Sil All7i5 40* QWi|g3LH21 Be 2 
3011 IXlAi £3711710* CH5* 5151 HH OH 121- 01571X13 131 25Q. 

(Ml 4) 

0133 23SH3531 A15515 31 All21S12 AISS Ml 13 101 501512(3. 5x lo"— lx 1o’"/atr3 
g£SES 715 P’USE#* »5@0H 35H XI4i4XI§B!§ Si7l53 £310)1 16^3 4M5 ^151 

2(3. 55g 1 A15S101 P*25E#1 1*1515 5§B 01321X55HS3. 41, Si7! 

51 E13LHCHI 1XI512U1, H71£t 511 ?I5 BBr,S 545 3*1155532 22AI2D. 35011 

IMS 7151 (!-3Ct)3 3571521 DHI E13LHS ESAIS3. tt|g 64AI353 1050*c£ 55 
3LH3 32! 4XI5£SAH **13213. 34011, 01 7151 24AI5S3 1150*cS £13LH40il 4X1 

513 AI £?l 23-014-3 §-5X131 *55|Ai P'3^2«l Ail £512(3. 

Ail 150101X1 
SHIE : 7(mA- cm' 5 ) 

2,^353 : 1F:H,0:C,1i0H=l:|:1 
AI5 : 11(1) 

Ail 135! Si #3 4 Oil : 1 2m 
Ail 2£Eil0|XI 

2®a£ ■ 20(mA- cm ) 

°‘=3g*h : 1F:H J .0:C ? H i 0H=1:1:1 

AI3 : 3(1) 

All 135! Si 13 4JW : 3*» 

33 2f?!’£t AH§5 121SA1 Ail 1DS1 SiS3 C1525 AD 2L151 SIS 23 ^33. 

arSil^AB5 Ml 1 OilAi 315 U121 gOI 01ffl3 SSOil 3JD MSEI23. 31011 SI’S aiOlffll Ail 
2351 Si## CDElAi 27H3 ?IOIfflS 232133. 

6 OilCHI 33Ai, IMS 511 Si#3 ^Jill5 201nra+ 4nm3 31MS 3EILH33. 3S 52iil^ 
.13 50>™ AH522?OH,y £331713 Ail553S 1AI3-S3- 1100‘cS ^±S?|7|0*Ai 1X131 *55 4 
CHI 0.2nmOI33. 5Eiil^l3 §531 4213X1^0152^ 31X51 UH Ml 121 01571X13 13 
1 333. 

(Ml 5) 

0133 £31 A15S15 31 Ail3513 Ml 121101 yEA-U^AH! AJ£512(3. 

1) Oil El ail SiS(^ffll) : 2.05 a» 

2) 0HE1 E 4! Si#53 13 ■ 0.3» 

3) Ail 271 til : £550)1 1.9/«3 SiO,#t 713 Si7IS 

4) SI : 27H 4AH3 £31(21321 571AI7I7I mi )l£iei£Q10|f 31AI7I2, DM S#oHAi 
10AI3§3 40CTc Oil Ai 311 *5X53, 
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S Ml (HI 2IOUL B31 Sis# 3-tlSEI32101l 2 2 ^ 2 ] *]]||£ *jgj|A| SfSS BEHISHI1 HI 5 
512 D. 

B31 Si52 *C=]J||B 2.00nm+ 0.04^2 33S1 L1E12D. IS BEHISHI2 50/<mHI3g 
gLHMIAl 53711712 HISSES UIBSB H00*cS 4=*17I7IMIA1 3X-IEI1 tSSJ- *MI 2 0.2nmO| 
2D. BEHI*HI2 S333 *113 ALOISES £hSf«S dll *712 313£40l SilLHS ESEIXI 
S22 **3 3111 SXI51B 21 IT2512C1. 

HI 17IHI2 Si 71311 **0fl 258 *JEIS SI7I3S 5* DS3 Sit HI713 *011 0|A1|ggLH21 aS 2 
2011 3*A1 537117108 CHa-H 3§F*St OX Ml 121 01371X12 1211 "2D. 

(CHI 6) 

01BH2 ESS A1ES1S 2S HI 21512 Ml 111 301 ffl-E*8*AHl H85512C1. 

1) Hi 271 HI : *12713 

2) 24i- : 2D 2 7132 531 SD1E1501 E15HA1 tfflj 25AIDA1 24 AIDED 200*cOU1 Oiyi 
tltSD. 

3) **LHMIA| 3A1EI : St4S *X8S 2AID- S3 900*cS **LHMIA1 3*IE1$»C1. 53711711 3 

XHM D0IS£5 3358A1 gS ej-EHI*HI2 50^Sg2MIA! 5371S7I2 HISSES % c 0,2nmOI2 
2. AI312 Si 9101 El Ml g-g*JD. 

tllD 331 Si52 Sf=j«£ Ml 12 011-11 S33 2.00ran± 0.04n«2 E311 DD2D. 3E»* 
HI 2 §331 *113Xl£20|g£S 3§mi UH *712 ISSSOI SisLHS Eg DAI 322 ***]■ 3 
§Si *X|51S 21 1D512D. 

HI 171 HI2 Si71311 **08 25H SHEIS Si7l3S £* CISS Sil HI23 $011 OlAflggLHEl as g 
2 Ml 33A1 5371171011 CH5I ElAtiS OH Ml ID 01371X12 3111 22D. 

(Ml 7) 

5x- 10 " ~ 1 * irfVcm'2 S*S£S 713 P"2S£»S §3008 258 Xl*>*X|g Bll Si7l32 53-4 
Ml 1CU2 *)»£ i!SEI2D. §331 A1E5HA1 P‘2SE1 ^4513 ESS 012H21 HI 
tUSISD. *3. SI7I3S E13LH08 lx|5122, M71*S EHt 713 B8r 3 g 3S3 gHI§-33U1 
M. EfijAISD. A&CbSS 64AIDS3 1050'cS E13LH2 SE1 °XI*|-£5AH 35EI2D. 21 

Ml, 01 7131 24AIDS3 1150‘cS E131H*MI SXI513A1 *7| EE10IS-3 §3-x|Ell *35121 2D 

P'HSESl HIE512D. 2321 HID3 *011 0151 2HE532 S£S*E1 HFE2LHMIA1 ?f*$l 
S512D. 

3S3E: 7(mA- cm’’) 

°==SfS2: HF:H,0:Cl.^nH=l;1:1 


AI3h 7(1) 

DEI Si 12 *118: 8^ 

CIS OK 7131 IAIDS3 400*c£ 3217I7IMIA1 3S1AI2D. 3S12 311SA1. CIS! SI52 OlAfl 
S22 LH^S 33512ES B2D. DSMI 331 GaAs^ 01^2 ED5108A1 MOCVD(metal organic 
chemical vapor deposit ion) £108 2oH DSl Sis^MI UmllAI 0Sul E 2^1§-22D. 

**71i : TMS/AsHj/U 


712°^ : 80Torr 
S£ : 700-c 

22HA1 31S HI 17|HI 1 5HI512D. GaAs«2 53S Clg Si7l5(HI 2^X|)2 5311 1S51HI S 
5 El 2D. 


0.2mm2 111 713 74E1HI*t 2t& 910132 SAiag [C1E1A1 §A13 MASSES 1A15*1 [IX CIS 
S Sill DDA1 27H2 Slid3S 12EI2CK 


CC1E1AI, HI 271 HI 08 1713 3SC1S1 SI5S 110XC 
!7ni :3g:8isi)2 5il 0 21 A1S3 Ml SMI 25HA1 X171EI2D. 
MI131HISA1 Big QaAsl A1SB 3 E M Mil Ml 258 QSS 


II Al Mil ?!! Cl 013 + ll S 71 E 111 +1 (El IS 
Big SaAsS Mil El XI S 12 ^DX|D, 
SIS 3351 HI 2 EI 2 D. 


MI4 ,0 22 HIDES GaAsB3!2 Oi-S^ES OH* EDA! HIC1ES51 MS912 J. **JJII(*dA)i 
13AI7IB sllB SHIS *AI1A * 2D. 


D2HA1, B"3S GaAssl SEIE7I5^ V MI 1™2 ^gSlCH SIS “j-EHI^XHl HI2512Cl. « 

||i^Bi| GaAs52^*))lll *HI2 353MI i*A1 53SI 1007H XlgMIAl B158A1 Dm+ 29.8nmS 


BEx8*A82 1!B3! *D3X1^0|-2£S 3^51 di *712 3131401 GaAslLHS EgEIXI 342E 
**2- 3111 *XI51S 21 1-3512D. 
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3519-1 713 Si7IB! 7X171522 A1591! [ffl 01*91X19 GaAss9 I39'-30ll 113939. 

=aichi, a i7ixii 5712 ass sib is5i?3 bbs 49 x 132130 x 213-21449 19 55-91 Aig 

5 3 9 03 Si (HI 958 A1I71939. BIS SIS OflggXI 32 B32, 951 SIB 03S4@A1I£A1, b 
IS Sil A1SB EH CHI *1 CHI A1 3351 A1l7ig39. BEHAI OIB! 91 3 171x39 Big SI7I 
52SA1 P'2BSS03A1 551B 5C135S0IU 9! AS 24AISA1 2=5SCHIA1 AIA11! 4 339. 

□144903 7I351B BIS Si7IB9 $339 0I471S5 AHA15517I 303, 715# IAIB5B 1100'c 
s 440IIA1 Ix1EI523Mi ITIEISa. 1151 LI, 01215 1B515SB 0HiI| e -!!lSS5S30tl 013 4 
4LHCHIA1 3WI0155S! t«51B 5B0S $303 klS 951 Si#0l 0144901 SSI (ID S35BS1 
XIEIM *551371 [18703 01 71501 OE 31 17IXHI2J Si7IB2£ A8A1593 1I2S19. 

44LH9 371 1A12IB S3 9^3017111 A1551B 0144903 7135 0IA1l71gl 1BS151B S3 
08 958 A1 CHXII 4 39. 

Ail 171 ill3 Si7|5"21 4=4011 95H x12l! Si7IBB 27 951 Sil A|715 $03 0IAIIS3LHE11= 3 
3011 !x|A1 $3917108 CH*1 55711 (13 011 121 01371X19 1211 320. 

(OH 8) 

5x 10 "~|x icfVarf3 5452! 712 P*2S2=7 951 XI57XIS BIS SI7I59 $33 

Oil 10^9 7J18S. «3939. 53S 1 A15S8A1 P'25$l 5S51B 5SS 010121 5= 3322 

55839. 73. Si7151 235LH08 3x15132, Ii714! 511 SI5 BBr 3 l 525 9 ill ^35 9 

2 29AI39. 9508 !"SB 7141 (19a)9 BB7149- 51)11 B6J5LH2 2SAJ39. A&ObtB 

64AIBSB I050*c2 B351H9 521 7XI522AH 53920- 9*08, 0| 7151 24AI5SB 

1150’cg BS5LH408 7XI513A1 4S| EEjOIM-3 53x01551711 9CH P’BBEl! A845139. 

SS31 Ail715 S(H1 P*2BE!1 5AI08 S908 535139. 01 7151 232399 5227E1 

HF591H08A1 9^75135139. 

3 HIE: 7(mA- cm”) 

HF:H ? 0:C f H s 0H=1:l:1 

A13 : 7(5) 

951' Si 19 7)3!: S.m 

9sCHI 715-1 1AI35B 400*c7 341SI7ICHIA1 351AI39. 3119 I217A1, 951 SiS9 014 

739 LH^S I3HB22 @39. 9§01l BIS InPB MuCVD(metal organic chemical vapor 

deposit ion) 5 CHI 958 951 Si #3011 1 AmJPIXJ Omn E 41332l3i:i. 

lnPS-9 $97 91 H97I5(A1 25AH)9 $921 IS5KHI S«932, 10AI55B 200*c Oil AH CHI9 
39. 

0.2mm9 SSI 713 S1E1A32! 355 §110199 2A191 (CIEIAI SA13 1A8322 gAlSKl UK 95 
1 Si*l CUE1A1 27H9 §10192 M9939. 

(CIEIAI, All 2715)1011 3713 3^951 Si#s SjgslTII 32! 49X1321 30X213S14421 19 5591 
A155- Olls'OII 95HA1 A1I71939. BIS InPB (HI39A1 32 371X12, 011§411113A1 BIS 
InPl A155 39(HI3CHI 95« 951 Si3 9-351 All71939. 

011399 UI95S lnFBIS9 0113^25 0H7 BSI-AI HI95SS1 M3S12 2 9^1HI(43A)1 3 
4AI7IB £215 SA1IS ^All" 4 39. 

2EHA1, BIS InPsl 927i530fl 1/<m9 5MS. 535101 939 52xll9Ail A1I5S139. 53 

9 BIS lnP#9 9711111 9AII9 3S3011 1X1A1 139 1007H XIS011A1 55&HA1 1/m± 29.8nmS 5 
15 31 535139. 

52ifl4A89 SB91 ?213X150IS27 557!1 118 4719 ISI5-0I InPSLHS 299X1 392 
74=5 IS31 SXIS13 31 155139. 

5AI0K, All 17liH508 B713 951 Si5 1S5178 (259 49X1321 30X213S14421 19 559! 
A1S5 39CHI3CHI 958 A117193E1. BIS Si3 01139X1 92 feT32, 951 SiB (HI341A1IS 
A1, BIS Si! A155 390113011 95HA1 5351 7371939. 28HA1 0121 9! A3 171x39 BI 

S SI7IEt5SA1 P'252#CHIA1 551B »-Bgg03A1 A8A151 4 339. 

01443011 7I2151B BIS Si7l59 S359 0147135 A8A1S517I SOIL 715! lAIZtgB 1100*c 
S 44(HI,.'v1 9x1EI52gAH A371939. 2219, 0IE15 S9515S5 (Hlal93335S301l OIEI 4 

4LH01IA1 3H0IS5S! 551B 5B03 $3011 BI9 951 SitOI 0144301 13! (II S3 SB’S! 
X1EI! 551371 U85CHI 01 71501 91 A8 171x39 SI7I5HS AHA1593 Ilfl.519. 

44LH9 571 IxlEIB S3 SS3017I11 A1S51B 0I44S0II 7135 0IA3713! 19tl51B 93 
Oil 958A1 CHAI! 4 39. 

A3 171 ill9 SI7I521 4403 958 X12I9 SI7IS-5 27 951 Si! AJ715 4CH1 0IA339LH9 ^5 2 
9011 IXIA1 $37117103 CHoH 555! CIH 03 121 01371X19 121! 239. 
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(Oil 9) 

a 0110)1 XOIAI, 912 Si7l9X 99# on i°j 93 g SI7I5X 9901IAI #9 2121 01971X1X 52 
£! 45SHAI HI 17|xHS EHItSO, 19X HI 27IHI= HI 7|illX 219011 2413X11, 05011 X 051# 
1 OE1AI MEI90I 5AICHI 19X 9Sill#AHl AHXS1XO. 

x# s-sai^ax xx# 05s sit oust!- son on ioiiai 2# 9 sa#xH 2 i aiosioi x^ihix 5 
3£1 OE1XO, HE. 50^mHlso”0IIAl $97I!7IX AH585# IAI359 1100'c! 4=X#2I7|0HAI, 

iaiei 9 mm 011 ix sj-sa^awi 295HO. sisa^ax 11991 ^2isxi9oi3£! 5991 

Oil #71X 121901 Si#CH! E33X| 9X0 ?49 3221 SXI9 211 13S1XO. 

HI 171 SIX Si715121 4^X01 XS| 7HEI3 Si7l5# 051 Sit AH7I9 mm DIAH3XIHO £# 2 
2011 3*|A| S371S71 011 CHSH 59411 OH 011 121 01971XIX 1211 2X0. 

(OH 10) 

5x 10'*/an>X SX#51 712 P'O#E0HIH E -!11 Si#l OlEHX 33S10IIAI XI9 ?X|§912 SI7I5X 

$92011 lO/mX =113 953 x 0 . 

715 : SiltCOUHs / H , 

#£ : 1,150'c 
X2 : 760Torr 
22 -^S : 1 i n 

LlgOll, 01 7151 03 E 59 X 5 £!¥E 1 HFg° 4 LH 0 HAI 2 =^ 212 A| SO. 

5H!£ : 7(bA- cm”) 

S=22l22: HF:H,0:Q.140H=1:l:l 

AI3: 7(1) 

051 Si#X 8*m 

05 OH 7151 1AI359 400*c! 5X14171 CHI A| 01 7151 521AISO. 5213 21! Aj, 051 Si# 
X 0IAH#3X LH2# 3521XCHI XSH SXO. 05011, 912 Si# 01SHX 520011A1 CVDgJOfl XSH 
051 Si #2011 0.3A«i/miX 5SS 0112121223X0. 0HE| E X122-xlE| 5011 051 Si#X $9 
1 1030'c! 1 COSHjOlA| 17HEI3CH, $92X DIX#21 iHSIAI S99 $91 2251X0. 


X 3715 

SiHjClj/U 

713 °lf 

0 . 5/180 t /min 

71 X 9 ^ 

80 Torr 

Atxi-itc: 

o a —i xi. 

0 . 3 Am/min 


05CHI, SiObSl 152KHI XSI 0110^2229 Si#X $3 20H 9230 92# a 17IHIt HIXS1X 
O. OgOfl SiQ,S# Ol Si7l5(HI 27IHDX $921 12S17II 2#SXO. 27H 715# 1AI3-19 
1000*c! 173EI3XO. 

OOramggS 715 4IEIHI!! 24,9 9H0IEJX SAIEI1 OOAI 2A15 SAH0I1 #Al5il OH 051 Si# 
1 OS1AI 27HX §HOIEI! #33X0. 

05OH, HI 2^HI20H 9715 55051 Si#! 49X15, 30X2!5214=XS1 IX 592S OSISHAI A1 
59 25*1 CHI2OH XSH AH23XO. 912 Si# 01123X1 90 9X0, 051 Si# OII2XlAfi!A| 
912 Sit A159 5 §! OH SOU XSI 95 SI HI 713X0. 

0H2aX HI051 SI932 0H2^£(RI)# OH# 5EIO, 05!*X OIIS^E R2CHI 59 H|71 10' s #O 
2009 HI05111 0II2S1O X^Hl (42 A )2"XA|7I# 221# £Xfi! “AH." X XO. 

OSHAl 0.2.™X #1)8! 2215521X2011 912 Si#l 92S8AI 925 St$ill#XHl AHXSIXO. 
^25 Ei-12 Si#X X-XJJH# XAHX 5ill$9OH ItHAI #5i! 1007H XlgOHAI 94HSHA1, 
201nm+ 4n«S 519 XI 19S1XO. 

S9, 2# 9EH1XAH# IAI559 1100"! XXLHOHAI 17HEI3XO. $971171# 5Xiq9DI2£ 
! =2SHAI, 50^mAH52X0HA| $97I17|X ^555# 9 0.2rmOIXO, AI5X Si§10121 011 29S1X 
O. 

9Sil5AHX 5991 5215X190150! 5^t»l OH #71X 121901 Si#LH! S13XI 9X0 
°49 1221 SXISl# XI 93S1X0. 

OH El “2 Si #2011 521901 #23 XI 9X1 OJ 01971X1X 1211 5X0. HE, HI 271312011 5219 
01 #2S1 OH, 01971X1X 1211 9X0. 

gAIOfl, HI 171 ill2011 9715 E151 Si# 12S1HI 093 49XM5, 30X 21521XX, IX 59°41 Al 
59 550112OH XSH AH7I3XO. 912 Si# 0II53XI 90 9X0, 051 Si# 0H551HI!A| 
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bh sii a)sb 2 e 4chischi asixi bbb) A-oasio. sehai. H 2 t os ah 171*121 bis 

Si7IB££A) PSSESCHI S2S)s WIEl^^SS S10IL) CIS 131 27IJI1SA1 §BSgtHIAI A!A)Sii 
4-' 210. 

□1441011 7I3B Bl§ Si7IB-2J S322J XHA)§S)7| 2011, UIBSB IIOCTcS 44LH 

0)1 A3 71 Bt 1A1EIB2SSH 1711 4 21210. SEiL) 0IBB IB2)xlEI = S301I £#□£! SI# 
2) OI44SOI 0ilIil E -!!!2gS22(HI DIE! 44LHCHIA1 t53I2 2M01D^2SB !Ua21# IB S3SB 
flxlEll tJ*«7l UHSCHi 01 7|B# OE 1 14XH2) Si7IB££ AIA)§3)3 §D2«0. 

441H4' 271 SxlEl- SB §=301-71!! A)§B DI44S0I 7I3B Ql/OSf gBl)3)s 2SCHI 
2JMAI EH*IB 4 BBQ. 

M 14XH2J Si 71 52) 44011 BSD xiaS Si7IB= C)S! Si! JOB SOU OIADS^LHB yg S10U 
IxjAl 5371171011 CHS« BlTll UH Oil IS OB7)X|2) Sl)i 2210. 

(Oil II) 

SiO»#l HIXIB Bl§ Si7IB2J S301I Bg3)21Q. 

01 Sia#! S371S1 1-451 3X13)5 3!OIS9BSgO||Al SS3X|S)££AI A)Sa210. OS OH 
B’OlgOI 0)311 433)011X1 t“SH2 01 £ 42SSWI ISBAI 413210. 

CHI Li XI : 200KeV 
4A)D : lx 10‘V’ 

OSOL 01 71B! IAIBSB- l,150*c0ilA| ixiaaOUi OI£4S2) »BS40I£(HI 2|§H 3S£! #3! 

ShsHSCK IS, S7)#0I 5x tO'Vcm’l gi§Ef 7)2 7151 S3^0U 10 a* 2J = JJ|3 *23210. 
S3 SiHSS XilTIB S, 01 715= 0)ffll 433)0)1X1 2214431 *££4Ei HFglLHOUi 

a 210. 

2 S !£: 7 (« A - cm *) 

=■== 2)g 5!): HF: H r 0: C^OW:1:1 

AIB: 7(1) 

Ail IDS! Si*l #)H|: 3.™, 

OS CHI lAIBgB 400-cS 54M17ICHIA1 01 715! B2)AISO. Bi)12)£AL OS! Si=l 0|4 
4S1 LH^g !Bs)l£S SSO. OSOil Big Sis OFEH24 433KHIAI CVOSOII 13H OS! Si 
*gCH 0.3*m/r»inl Oil III E 1!S SSI 210. OS! Si#l S3£ FfcOil B!E|0i, S3£M 014 

41! iHlAi SBB S3! SSSHD. 

447)4 : SiWH, 

7)49if : 0.5/180* /rain 
7)41^ : SOTorr 
oo^E •’ O.SWmin 

OS0« SiO,*! IBsKHI loH 011 11 @1! Sis! S30II BS3M31 3SS Ail 1711(1! X1I43)SD. 

OS CHI SiO»#£ O! Si7IB(Ail 271 ill )2) S §5)711 §=32122, 27H1 71 ill 5 IAI3SB I000*c£ WM 

a a so. 

0.2mml §31 7)2 SII El ADS! §21 ?J)0lu)2J 2Aiai C0E)A1 SA)2 !A«B££ !AHS)2S W. 
OS! Sill COaAl, 27H2 SJOIfflS gsiasiQ. 

OSOH. All 27IJH20II a712 2SOS! Si=§ 49X12- 30X2)22)4=22) 12 5^°4! J2BSIA) A) 
SB 2 E 401I§0I1 3(071320. BIS Sis OflgaXI S m B21D. OS! SiB OISBSAiSAi 

Big Sii A)SB 2 E -i)CH|g(HI £J$H 2231 »l7ia20. 

0IS9I2 BIOS! SiB-lg 0H§!S(Rl)s DH^ BEIS, OS!#2 Ollg^S R2B BB b|7) IO'‘fiO 
A£25, BIOS!#! 0US3)S O e)^]»i (42 A) S43)= S2)B 2A-JM ?AI^ 4 210. 

naxi o. 2 ,«i 2 j #«i^ B-aias^-gtHi Big si#a bsshai bsb bsjii^aii! aissho. 

Bgs B-1S Sis2 4 AD 1 Silisaon CHo» S2S 1007H X1S0IIA1 #§o)01 20lnm± 4nmS BIB B 
S 133)20. 

SB. 2! BEx)l4A]!s 1AIB-=B- IIOO'cS IOOX44LHOHAI 1SEIB21E). S33!7ls SXRBOI 
SOII 2)SI =13)01 50-«mAilS22lHa S33!71°| 33ISSBOI 2= 0.2na7) BBS, A1B2 Si?JI01IHCHl 
2B3)SO. 

B-SX1I4AI2I SB3S ^2)3X)B0IS£S B^3)3. 111B0I SisUM 47)5 EgjBXI BBS. 4 
4*A 1SSS 9X13)= 31# 3-33)210. 
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OilfflSJg SiS40# i+sl-si-Ol ©5371 31 OH 0©7!7I3 1211 23a. SE©, 7©40l 71! 271*114 

cm ©ggit cm □©7CT2J i2it 23D. 

gAIO#, A# 17IX1I401I 4714 D41 S’© 3451?# D2© 49XM7© 30*214217721 E3 5©4g 

ah§© ©chi mi 21511 *#7 ih3D. bis sib mssiai 212 3312, asa s© oh57iaiie 

A), Bi§ Sit MS*!- ©^CHI^on 35HAI ©451 33I71EI3D. D3IAI 012* DE 711 171X13 Bi 

§ Si7IB3£Al P'DSESO# *145© 0HiT|4SgS- SSOIU DE 711 2EXBEA1 SttSSOiM A#Alg 
1 7 3D. 

OI7ESO# 7135© B-il S17IB3 2343 OliTli? A#AlgS17l 2011. 71 Bt 1AIBSB 1100’C 
E 770U1 tA)E©°EA# A1I7133D. HE1U. 0121© S&21AI2© 23011 tig DSS SiS3 
oii^goi cm si 4^52-344011 aiei 77 lho#ai tn«s 4Wio©4s§3 sseixs mi $sssa- 
AlElt t!5J!7l [I#EOfl 01 7IBS DE 711 171X1)21 Si7IB££ AHA1SS13 tI£51D. 

77LH3 471 1A12© $3 4=30171#! Al§5© 01773011 712© DIJUTIgS SB21S© 43 
Oil 35# Al CHAU' 7 3D. 

711 171X113 S17IB21 770# 35# *12© Si7IBE 24 DB! Sit 717© »0|| 0IAI34LH3- 3E 2 
40# tAIAI 23711=710# CH5H BUtiS U# Ml 121 0©71713 1211 43D. 

443 471 OHO# CH5HA1, 0111144 440# Al§© CV0A12© ICE, BDEID, 4444 §• DE 41© 
7110# 35# CHAt! 7 3D. 2. DS1 S13 440#§0# A1SS© §4E D38SIS3 2324011 

42-51 E 0177201 SAH517I H#E0#, 471 3S© 0121 HE 493 14, 30% 2142177, 13 Si.© 
0# *142171 2D, 14, 33101 47© 144, 3121 214217771 47© 144- 3101 LI 214 
21771 471ol71Ll §715171 3E HHHES44. 331D 21421771 47© HHHE144, 23 
14, 44, OWIM43 S443E CHA11 7 30. 

24, Si© E7#t gEIS© 471 0II0IIA13 ?1 El ABES 13 Alt# 3#, 34, 3EW* A1S5© 71 
7H4B AIEI, 4S10# 35# 732.EEE1 DS1 Sis! SifAITtAl DSi SiSOll LH3S ED5© *1 
HI, DB! Sist 4B42S 713S8A1 053 Si#0# **«#* EDS© A1E], 2© DBS Sit# 3 
21AI7© A) 21 011 35# EH All 7 3D. 4210# 35# SlOlfflt S3517I £I5HA© 1000-C3 342171 4 
45ID. 71S01I 9151 ?#0|IBt EEIS17I 451 A© 500~ 1000913 714 00.310171173 7A1 

71 S°©D. 4=0# 35# ?J|01fflt SEI5© 3ECH© 10-100A3 I73H71 H1B4S17I AIB! 7 
3D. 

S Bfraoj sag $|5f.i;ti Qg 7SI0I a 323 3£|01|A| 0115171 323A1 31517# 321 7 3 
D. 

(Oil 12) 

P'#E 012H3 0113414422510#At B34 Si7IB3 2340# 5x 10'V<rf3 g7gEt 714 0# 

341440# 35#Al 10 a«3 EUS S4Q3D. 

77717 : SiHCU/U/BsHs 

717^11 : 10gr'niin/45slin/'60sccm(lX) 

71734 : 760Torr 

E £ : 1,100-c 

4442. : 3.3i-m/min 

DSO# 01 71 BE 01313 3©5l4 23510#A| 24S14A1EIS t#5#Al DS DgEt 

714 27H3 441 EH© D4!s! 44AI3D. 

331 1 7010171 

4^ 1£ : 7(mA cm”) 

3=2154 : If : H,0 : aiiOH =1:1:1 
Al B : 5(g) 

3S1DBI Si#3 ED1I : 6.^m 
XII 2 7 E# 0| 71 

4^ a£ : 30(mA- cb*) 

2^2144 : If .- HA : 0A40H = 1:1:1 
Al 3 : 100(7) 
ai2DSt Si S3 ^)W : 3^m 

DE 4^3£t A1SE- 121EA1, All 1D41S3 D4£3 A# 2DS1 SiSSD B3D. 

DSCHI 01 71 BE UIB1B 400*cS 47gi|7|0#Al 421BD 24S142E DS1 SiS3 0I7E23 
LH41 23D. OICHA1, HFS40# 35# DglS3 232.EEE1 142141 A#71© ^0# B14 S© 
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0.3*m/min21 #2M 01EHH 3SEI3 434101IA1 CVD301 2J0H Cl§! SiSgOi 01|E|S!!S43Ei21Cl. 
CIS! Si*2J 5301 1000'cCHIAl 1A1EIEI217I [fliMOll 5321 0144301 xM-?J73A1 §33- 53t MS 
SISCl. 

44714 : SiltfVh, 

714°3 : 0.5/180 t /min 
714° h q : 80Torr 
g§^5 : Q.SUm/rnin 

□•soil, SiOjSl S34KHI 141 Oil ill qg Si#2| 534HHI 200nra2| =J)OS 34EI01 &gg SI 171X111 
SIMolSJCl. 

QbWI SiQ,#2J 53= Cl! Si7l3(SI 27|J||)2| Si53II- 12S1SI S Asian, 27H 71X113 UI313 
1000*c! gx)EIEI21Cl. 

0.2mS! 38 713 ?4 El SIMs 2443 8011321 2A1EI1 CC1E1A1 3A12 MAH1HI MAljJS [18 3Q§2f 
712 C1§S Si#! [tlElAl, 2;H21 8II0I21S SE1E121C), 

Ql-sOil, SI 27IXI4KHI 3712 At Cl521 712 2£C1S! Si#S. 49% §3, 30% 213114421 §21 
S34# 23SHA1 Al§3 2 E -4 Oil § Oil 2Jtfl SI 71 E| 3 Cl. 0l§S 312 Si= DilgEIXI °tH 32XH. 
Clgg Si3 08S4SSIMA1 312 Si# Al§3 2 q Oil g Oil 2|8« 32SI X871EI21C). 

35HA1 0. 2 ^m 2 ] =J*g 01 S185I55{4H)| 312 Sis# 88SIAI 32S 3SX1I4SI# SI MS IS Cl. 
323 Q^g Si#2) °j-=jjg^ 4782J 2X115308 ISA) !23 100/H Xlg&Ul 3348 Al 201™+ 4nm 
M 313 3S S3412JC1. 

23. 2! 32SI4SIS 1AI3§3 1100-cS 44LH0IIA1 1x13 £1213. 5371S7I3 3Aiq30l32 
M SSoiAl 50)<m SISaqCHIAl 5371S7|2j SISS3= V 0.2n»OI21Il AI 32 J Si?llOI2|01l 434121 
Cl. 

32SI4SI21 3398 ^112X130I12M 33t“S UH 4712J 143301 Si#LHM 2SEIXI 3212 
?43 122S SAISfe 21 S2S12P-. 

1AI01I 312 Si 7134011 4+712 2C1321 712 C1§1 Si3 12S1SI 233 49% §3, 30% 21341 
44. 12J 2tl- g 31 Al§3 (3-40114011 2Jj| SI71 El21 Cl. 312 Si3 084EIXI Sr+H ^Sld. C1S1 

Si3 08S41SIMA1 08EiqSS5+3 P'32S#1 Al©3 2 q Oil g Oil 2JSHA1 3241 SI71 E|SCI. 

P3 312 Si71301 3 $1011 C1313EHM L1E1L1AI Sr+H 3 1^=13 0UE|q!4§3 P*3 27111 
71271 U8M08 313 43S108A1 Cl! 08E|qS4S+xlElt 3"4HA| 3 9^«2! *712j P'*§(14§ 
2:5x 10"/cirr)l 44AI71A1 SI 1P*#2J 318I21 §13. P*» 312 SI7I34+08 2SI P'#2J #H)JI1 
10 a»M olSCl. ffl-ElAl, §13 xlEIS 3§32M^ SI 2 S0I7I21 S21C1. 

□SiiaS SI713 $08 SI 1 Si7l34+2J 3I?P' #21 537117ISA13 50/.mSISS32i OISI33LH01IA1 
10nmOI3OI212. 01 53! 1SS30IL1 8012121 2XII53S30I IxIAl 334101IA1 AI322S 23 
233 El21 Cl. 

(Oil 13) 

015H21 43414421 Al§3 3# SI 21412 32X8 “SI! OH 1221 10| 3UI4121C1. 

P‘s! 08 1221 D1371AIS P§ 312 SI7I32J 534CHI 5x 10"/on>21 §4§2S 712 0821 qs23011 
2JS8A1 16 a™ 3 =JMg 32El21 Cl. 

XII 1 4E1I0IAI 
2^ 12 : 7(mA- cm'’) 

: ff : H,0 : 4liOH =1:1:1 
Al 3 : 11(!) 

SI1C13S Si#21 =1)8 : 12*m 
SI 2 4E80IA1 

2S 12 : 2D(mA- cm'’) 

°^Spg»H : If : H,0 : C,liOH -1:1:1 
Al 3 : 3(3) 

SI2C1S1 Si#21 4181 : 3^m 

Cl! 2^121 Al§3 121SA1, SI 1C1SS Si#2J C1324 SI 2C1§S Sis 2C1 W3C1. 

Cl§01l 32S84X83 011 1221 01371X1S 0HaiqS42. 23. SEI01I 2J0IA1 5blEI21Cl. 
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g Oil CHI A1 Olg Si S5J 35TOI3 0HS335CHI 201nm± 4>™5 32 ^ 21 ST2S12Q. 9 

£xlHIHt 1AI2H9 noO'cg 5£LHCHIA1 gX|EI9 ^Ofl SJ-ExIHXHa £2711171# §2§RA1 50*mAfl 
§29 IH01IA1 £271417121 HISS SOI 3' 0.2nm2 211 9351-30. 9ExS5HiO 5231 =213X1 
301225 aitll UJ, £710 121301 Si# LHS EgJOXI SaiO, ?53 1241 SX1§13 21 

i srasrao. 

13 31 § Si7!301 □ 9-IOfl QS13EH5 UE1L1XI SO 3* } Am =m|oi omUBjflSSt!- PS 27151 
71271 CIBSEHI S#9 £2§101IA1 QS 0UXI E 4#43-/tl£l t #§»A1 2 9»=D|Oi ,£7121 P’£*(g£9 

£:5x IQ'Vctf)! 24AI7IA1 All I P53 = JJ||21 §13. PS OSS Si7l9301l 3x11 P#2J 5 = US 
10*m5 §120- CC1E1A1. §13- xlEI# 9§325M| HI 2 SO 17131 230. 


sasi ax 

4-71 5x11225 3s3 t!12l- 101 3 gjgoil CC15S, CHiSO 7131 5SS30I 2101 713 3 
2. XU § 341 93AI71A1 3CH7IB25i$El §#§1711 gEIW 4 33 9EAII5AII21 HI £991 HI §3 
D. § 92011 [CIS 39CHI 2§|Ai 9EAlHHIt 73715 Ail51' 4 30. 


(57} &^?2t (£# 

253 1. 3ES1I7I321 51 CHE olUHJ £2*011 ESS! HI013 <s ?}~ §31 2713 27151 

t!4§15 §221. 01 *!7|-52J $3# 0| 271*30 £15 0§lSt 27| $l§101 O§li!ol3 §S 
2K 945! OS! 53011 BIO§I]SS §j4§SAl All 17IXSS 5bl§13 §2111. 371 All 171x1121 HI 271 
ill! 371 O§!50l 3§(HI $|x|§13 055£x)tS 21 3 3E§ 23§13 §221. 371 Q§1!S1 
CClOAl 371 QS5£xllt gS!§13 §21 5HI3 211 IS22 313 9£X1I^XI|2| HI339 . 

253 2. HI 13M aCHAl, 5 El a HI I7|xll# Og 9EHHAH# A||£§17| $13 37| 3EHI7I32 
5A1 AM AH o 13 §21 □ 5H|9 211 1325 §13 3Exll“A||3 Hl£99- 

253 3. Ai 13011 301A1. gEIS HI I7|xlll Q1 9EXI5AHi Hl£§17| $13 371 All 27IA1I5A1 
A»AH§13 §21 □ 5HI9 211 1325 §13 9ExS5XH2j AS £99. 

253 4. All 13-CHI 30U1, 371 271521 371 0§150l 37| 3EX1I7I2-2J otgsj z^on *14 
£15, Os CHI. 371 dlQHlSOI 371 O§!50 ^011 32£I3 211 1325 §13 3Exi^J.»0 
HI £99. 

S$tf 5. All 13-CHI aCHAl, 371 2331 HI0111 4 a3 3 £3 371 27150 E331 n325 
AllCHs' 4 a3 211 1325 §13 90X115X110 HI £99. 

253 6. All 53-011 aCHAl, 371 £231 A11013 £ 33 §±3 P, As, Sb55El 3993 01 
1225 §1-3 3EX1I5XH9 All£39. 

253 7. AH 13011 aCHAl, 371 E2S1 HICH V 5 3s 3£3 37| 27150 E231 P325 
All CHI'- 4= 33 211 1325 §13 Sj-ExlHAIIO AS£99. 

253 8. All 73011 301 Al, 2"7| E23S AilCHW £ 33 3£3 82* 211 1325 §1-3 S.I-EJ1I5 
ABO All£39. 

24*3- 9. Aj| I3WI 3CHAi, 371 27155 329011 0§H 3203 211 1325 §13 9EX1I5AH 
3 All £99. 

253- 10. All I30K 301 Al, 371 27155 3-9011 0§! 33EI3 211 5325 §13 9 

£,tll^AII3 All£99 ■ 

24*3 11. All 93 £3 All 103011 3 01A1. 37| 

AHsllAl §303 3* 5325 §13 9-ExH^A«3 

24 l 3- 12. All 93 E3 M 103CHI 301 Al. 371 
A1S3HA1 §303 31 1325 §13 9Exll^A113 

24*3- 13. All 93 E3 All 103011 301 Al, 37| 

AH3DAI §303 OS 1325 §13 9-Exll^All9 

253 14. Ail 13KHI 301 At, ^50 0§1S5 
33 211 §325 §13 3Ex-i*$AH2J ^£9*9. 

253 15. HI 13011 3CHA1, 371 0§155 A15 Qg 0§ES 713 All I 9 All 2CH15S £ 
3§10. 371 All I 3 AS 2Q§155 3§0I Qg^$IOS 501A1 OS# S3§1I1, 37| tllO§150S 
0SSSA1 $1x19 AS 1Q§S955 XHO§£S 71X13 211 §325 §13 9Exll5AI0 Al£99. 

253 16. All 13011 3CHA1. 371 27155 OS0ei#43011 0§l ^4g 0111119^5# 5dl§m. 3 
71 Q§1S5 01 OSI|B!#S(HI 94001 33 211 §325 §13 9ExS^AJ2J HIE99. 

253 17. HI 163011 3CHA1, 371 0§i55 A15 Og 0§E1 713 §50 OS 151 5UI§1 
3 211 §325 §13 3ExlHXH°l All£99. 

253 18. All 149 £3 Xfl 1730S 3CHA1, 37| OS5£xS3 00§E1 713 O§150 71I3LH 
3/E3 CHI 9 CHI Al gE|Q3 211 §325 §13 3E35AS0 HIE99- 

253 19. All I3CHI 21CHA1, 371 27150S 3S03. 371 E321 Ail013 5 33 S£3 3E3 
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E391 H1CH3 5 33 353 £55Al 7|xlll 
Ail £99. 

E391 HICH# f 5 33 353 555A1 9XS1 
AS £99. 

E391 ASCHa 1, 5 33 353 £55Ai 0X11# 
AS £99 

A15 Og D§ES 713 371 271*011 949CH 
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5x io' l /orf~5x icfVorfsj g°ion ai A-ioias es 1333 sis- gEaisAia AilEgg. 

g?4 20. All 14011 SACHA), 431 gasoil 45ES, 431 3241 Ail CHIT 4= SiS =!2a SES 

lx 10 Varf~2.0x Itf/Va glOHAl AllOIES 2t 1333 SIS gExlSAHa AHEgg. 

g:?4 21. All 1401 SAOUi, 431 g7H0H 4#aS, 431 2341 AH CHIT ¥ SIS Si21 gES 

5x lO'Vorf-l.Ox Ilf/Wa glOflAi AHOiaS 21 1333 ol-S gESlSAia AHEgg. 

gx?4 22. Ail 1*1-011 SACHAl. 431 P-ilExlS 431 CHSiOll 21^1 SCH435AH SEI3S 2 

1 1333 bh£jj“IH2J AHEgg. 

g¥4 23. 1 22*1-011 2JOU1, 431 *|0I, 4,31 aslExlQII H $301 ¥2 4 g* F S3 2=11 71 
fogsj, H 53011 S34 g* F 33 321 2J2433AH 2/ES 32011 SEWS 7I-433AN “CH a 
S 311 1333 gEiflSAHa AHEgg. 

gS4 24. All 1*1011 SACHA!, 431 QlSEilS 431 CfilExia 5»01UlS0HAi Q3S3EI59 
E1AI5 lOfl 01 QH5ESH1 2S1435AH IBiaS 21 1333 SIS gESHSAHa AHEgg. 

g?g 25. 331 14011 SACHA), 431 QHSExlS- 431 Cl#73illl 7H433AN 5EIBS 21 1 

333 SIS gEiilSAia AH Egg . 

S7lf 26. All 254011 2101A1, 431 CHIESHS 3ill5133 7HBS 21 1333 SIS 5EA1S 
AH 21 All Egg. 

g¥4 27. All 25401 2AOU1, 431 QilEtlS S£133 7HaS 21 11133 SIS gEiilS 
AH£j AHEgg. 

2S4 28. All 27*1011 SACHA!. 431 CHlEi-HS 30IA1 ES 2PMHI aSHAi 7HBS 21 133 
3 SIS gESHSAHa All Egg. 

g^tf 29. Ail 284011 SiCHAi, 431 310173S Olg&gEfllOIAiei 21 1333 SA5 gExllSAHa 
All Egg. 

§54 30. All 140H 2AOU1, 431 CHSEiilS 431 CH5Exi|2j SS01I Ilia Hit gCHSg 
33 AN SEOS 21 1333 SIS gESHSAHa All Egg . 

§54 31. All 1401I SA0U1. 431 UIQgiisOI £H21E!2§°J 21 1333 ShS gESHSAHa 
All Egg. 

§54 32. All 31401 2ACHA1, 2SHEIS0I 431 BIS 2 515*011 43301 SIS 21 1333 SI 
S gESHSAHa AlEg-g. 

§54 33. All 14011 SI01 A), 431 UIQglSg, 432441 gESHSg 21 1333 SIS gE 
SHSXBa All Egg. 

§54 34. All 44011 SAOUl. Iga Ail 27ISH7I- 431 All 17113 ° F S01I 23 24301 S!S 21 1 
333 Sl-S gESHSAHa AHEgg. 

§55 35. All 14 UUI A1 341 CHS 4 4011 SAOUl, 431 5EI5 gESOJf g/ES 431 13 
5 All 27iiil4‘-01l 2-=Sl-S 3-1Q3143 A1I71SHS 121 □ 5HIS1S 21 1333 SIS gExilSXH 
3 All Egg. 

§55 36. All 35401 SAOUi, 431 Xil7i§25 431 E^d-glll OilgShS 123 21 1333 
Sl-S gESHSAHa All Egg. 

§54 37. All 35401 SAOUi, 431 Ai|71SgS S E4S S2I7101 Ai 431 32Q1111 'I Si SI 
SIS 123 21 1333 SIS gEil¥AHa AilEgg. 

g¥4 38. All 35401 2101 Al, 431 E^QllSOi OllgaH, D101 431 ^EIS gEil7ie g/E 
S 431 MEIS Ail 271x171- 4=E4S3-SMSI7I0HA| 1SEI3S 21 1333 S^S gExlSAlg A1IE 

Ol-tH 

C3 1=1 . 

g¥4 39. Ail 14 LHXI Ail 341 CHS 4 401 SiOiAi, 431 ^EIS 4Eiil7ISa £3 S/ES 4 
71 MEIS! Ail 271x121 53 S 1^21-301 SIS 21 1333 SIS 4Eil¥Aia AilEgg. 

2 ¥4 40. All 35401 2101A1, 431 AO 121 431 41Q-11S1 *4, 1401 OH a 21-4SO 
Esa 2013 CHS 411 271-4 542. UlfflE§4. ES Hi a Eg 4011E 41 g 2h4-SOEa 2 
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